Targeting human telomerase in cancer therapy.
Telomerase is a specialized RNA template-containing reverse transcriptase that mediates telomere repeat synthesis at chromosome ends. The maintenance of telomere length and integrity is essential for cell survival. Telomerase is active in most immortal and tumor cells, whereas the majority of normal human cells demonstrate no detectable activity and undergo telomere shortening. The identification of a possible role for telomerase in cellular aging and cancer has led to numerous studies designed to characterize this ribonucleoprotein enzyme. Inhibiting telomerase activity in immortal human cells reduces cellular proliferative capacity and can lead to cell death. Identifying mechanisms to specifically inhibit telomerase activity in malignant cells could thus be of great therapeutic value in the treatment of cancer. In this review, we summarize the current understanding of the mechanism of action of human telomerase. The biochemical characterization of telomerase is necessary for the design and evaluation of antitelomerase therapies. Different strategies are currently under investigation to design inhibitors that target the reverse transcriptase and RNA components of the telomerase complex. Recent advances in the design of these inhibitors and their properties are discussed.